Heparan sulfate proteoglycan synthesis and metabolism by mouse uterine epithelial cells cultured in vitro.
Characterization and metabolism of heparan sulfate glycosaminoglycans and proteoglycans (HSPGs) synthesized by primary cultures of mouse uterine epithelial cells are reported. HSPGs were detected in both the medium and in the cell-associated fraction, whereas glycosaminoglycans containing little or no protein (free glycosaminoglycans) were found primarily in the cell-associated fraction. The cell-associated HSPGs were relatively large (Kav = 0.1 on Superose 12), had a buoyant density in cesium chloride gradients of 1.45-1.55 g/ml, and contained heparan sulfate chains that fell into two size classes, exhibiting Kav values on Superose 12 of 0.2-0.5 and 0.7-0.8, respectively. The free glycosaminoglycan chains displayed a Kav on Superose 12 of 0.6-0.7. The secreted HSPGs were smaller (median Kav on Superose 12 of 0.28) than the cell-associated HSPGs. More than 90% of the cell-associated HSPGs contained hydrophobic portions, as evidenced by their ability to bind to octyl-Sepharose. In contrast, only 10-15% of the secreted HSPGs bound to octyl-Sepharose. HSPGs were detected at both apical and basal cell surfaces/extracellular matrices by indirect immunofluorescence in vitro and in utero and by accessibility to external proteases in vitro. It was estimated that 60-70% of the total cell-associated HSPGs were exposed at the cell surface. The HSPGs released from the cell surface by proteases were slightly smaller than the intact HSPGs and lacked the hydrophobic properties of the latter. These observations suggested that the cell surface HSPGs contain a small, hydrophobic domain that functions in the attachment of HSPGs to cells. The free glycosaminoglycans appeared to be primarily intracellular and were not secreted. The cell-associated HSPGs turned over rapidly (t1/2 = 1.5 h) and appeared to be the precursors to the free glycosaminoglycans. Metabolic turnover of the free glycosaminoglycan pool was a relatively slow process (t1/2 = 10-12 h).(ABSTRACT TRUNCATED AT 400 WORDS)